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The Development of Daphnia from the Sommer Ovum. 

By J. Lebedinsky, Assistant at the University of Odessa. 

There are very few memoirs dealing with the embryology of the 
Cladocera. Some of them have merely an historic interest*; the 
others deal with nothing more than the external form of the embryo 
at different stages, without giving any further details about the 
internal processes of development +. The best treatise on the 
development of the Cladocera is that by Dr. OrobbenJ, whose 
observations were made upon Moiaa. (jrobben arrived at very 
important results, which still serve as a basis for certain general 
theoretical considerations on the laws of heredity. But even 
Grobben‘s excellent investigations still left gaps in the facts of the 
Cladoceran development ; of the formation of the shell-glaud our 
knowledge is merely problematical, of that of the heart it is ml ; in 
the same way the segmentation and * t the origin of the separation of 
the germinal layers in the blastosphere stage" still await the requi- 
site elucidation. 

My investigations have been carried out upon Daphnia similis , 
Cls. The animals were kept in aquaria, and deposited their ova at 
the temperature of an ordinary room. The summer ovum of 
Daphnia similis is perfectly spherical and *125 mm. in diameter; 
it is enclosed in two membranes, the outer of which is a chorion, 
the inner a vitelline membrane. The contents of the ovum consist 
of (1) protoplasm, and (2) nutritive yolk. The latter is composed 
of fat- and albumen-globules of different sizes, exhibits a concentric 
arrangement, is of a green or blue colour, and renders the ovum 
perfectly opaque. In every ovum there is found a large fat-globule, 
always cxccntric in position, around which other smaller ones are 
grouped. The protoplasm occupies a central position in the ovum, 
and is represented by an amoeboid cell with lohulate nucleus, which 
very greedily assimilates the surrounding yolk, increases in size, and 
multiplies. 

Segmentation is superficial. The protoplasm alone divides ; no 
furrows appear on tho surface of the ovum, and the subjection of 
the nutritive by the formative yolk during segmentation does not 
take place. The amoeboid cell separates off a lump of plasma, 
which lies at the periphery of the ovum, and in which a large 
vesicle-shaped nucleus can be recognized ; the lump of plasma is a 
directive vesicle (according to 'NVeismanu and lshikawa). The 
protoplasmic amoeboid cell, maintaining as before a central position, 
divides into two equal daughter-cells, and each of these in a similar 
way again divides into two, and so on. At stage the directive 
vesicle is still present : but subsequently it is no longer recognizable. 
1 was not able to determine what becomes of it. 

* J urine, 1 listoire des Monocles, ImIO. 
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Tho progeny of the protoplasmic amoeboid cell multiply by divi- 
sion, and travel from the eeutro of the ovum to its periphery; only 
very few of them remain in the interior, surround the large cxccn- 
trie fat-globule, and disintegrate the fat- and albumen-globules. A 
small number only of tho cells which travel out to the periphery of 
the ovum actually emerge at a few points on its surface; many of 
them merely approach the periphery and then undergo activo multi- 
plication, whereby the limits of certain cells become coniluent aud 
thus form “ plasinodia,” in which the nuclei aro accumulated in 
heaps and form groups or nests. 

Both the cells which have gained the surface of the ovum, as well 
as those forming plasmodia, uudergo further division, and, as the 
former oxtend over the surface of the ovum, while the latter emerge 
thereon, constitute a continuous blastodermal layer . The cells of the 
blastoderm are everywhere similar in size and form, and the ovum 
has now reached the blustala stage. On further development the 
cells of one half of the ovum become columnar, while those of 
the other half retain a cuboid shape. The columnar cells form an 
elongated streak — the primitive streak , and the ovum enters upon 
the stage of the polar blastula. The embryo uow exhibits bilateral 
symmetry; we can trace the dorso-ventral plane, and distinguish 
the ventral and dorsal sides of the embryo, but the anterior and 
posterior ends of it arc as yet alike undistinguishable. At a further 
advanced stage the fiattish cells in the median line near one end of 
the dorsal side of the embryo become columnar, and we get a local 
blastodermal thickening, which constitutes an apical plate ; with the 
appearance of this latter organ we are in a position to distinguish 
tho anterior end of the embryo, and to fix the position of all the 
other regions. In this completely bilateral staye the embryo re- 
tains, as before, a perfectly spherical shape, but its diameter is now 
greater. 

The germinal layers are formed by invagination. The blastopore 
is a slight hollow, below which there lie a very few amoeboid cells, 
which slowly sink into the yolk. Although I have made a number 
of preparations of this stage, I have never succeeded in discovering 
merely a hollow before the separation of the cells, but always found 
the hollow, with the cells lying beneath it. I never once detected 
the process of mitosis in the cells of the hollow; this is very diffi- 
cult to observe on account of the small size of the nuclei. 

The cells which underlie the hollow together constitute the meso- 
endoderm, which soon differentiates into two separate and indepen- 
dent germinal layers. Tho endoderm takes the shape of a solid 
cord, in which the cavity subsequently appears, and the two ends of 
which abut upon the rectum and the oesophagus. The rectum, as 
well as the oesophagus, arises as an invagination of the ectoderm : 
the former lies behind the blastopore, the latter in front of it, oppo- 
site the apical plate. The whole of the endoderm-cells do not take 
part in the formation of the mesenteron ; some of them spread over 
the nutritive yolk, and form two large symmetrically placed pro- 
visional hepatic sacs. 
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The mesoderm spreads forwards from the blastopore, exhibiting 
two symmetrical mesodermal bands running towards the ventral 
surface. 

The shell-gland arises as a double heap of mesodermal cells, which 
histologically, as well as in size, are clearly distinguishable from the 
surrounding cells. The two heaps of cells lie near the second pair 
of maxilla), symmetrically placed with regard to the median line. 
Each heap subsequently becomes transformed into a vesicle, and 
sends out a bollow process which grows towards the second pair of 
maxilla), and there meets with the ectodermal invagination. 

The heart in its earliest stage appears as a collection of mesodermic 
cells ; the peripheral cells subsequently form a single-layered 
epithelial cardiac wall, which encloses the cardiac cavity with the 
cells lying centrally within it. 

As regards the generative organs, I arrived at no definite conclusion 
as to their origin ; this much, however, I can positively affirm, — (1) 
there are no special genital cells, which were already present in the 
early stages of segmentation, and (2) the rudiments of the generative 
organs are not to be detected even in tho Nauplius stage. 

1 reserve for the present any account of the development of the 
nervous system. 

Note . — The ova and embryos were stained with borax-carmine, 
hmmatoxylin, and methylene blue, and each stage was examined in 
longitudinal and transverse sections. — Zool. Anzeiger , xiv. Jahrg. 
no. BG2, May 4, 1891, pp. 149-152. 


Note on Euherrichia, Gvote . By A. G. Butler. 

'When commenting upon Grote’s genus llerricliia in the last 
number of the ‘Annals 7 (p. 75) I was not aware that in his 
‘ Beviscd Check-list 7 the name Euherrichia had been proposed to 
supersede it : although not characterized and without a specified 
type, this name will very likely be claimed to have priority over one 
of my recently characterized genera; but, as it is probable that the 
Eriopus granitosa of Gucnce is generically distinct, 1 would suggest 
that (this being the case) it should stand as the type of Euherrichia. 

Antilope triangularis, a new Genus . By B. Lydekkek. 

Tn writing an article on African Antelopes I have found it very 
inconvenient to refer to the antelope described by Dr. Giintlicr as 
Antilope triangularis under that generic name, and 1 therefore think 
it advisable to suggest the new name Doratoccros (which 1 believe 
to he unoccupied) for the animal in question. 


